Purpose: The aim of this paper is to report the successful management of the first case of Lasiodiplodia theobromae keratitis in Hong Kong. Methods: We conducted a case report. Results: A 43-year-old Chinese male with a history of diabetes developed left eye keratitis after a trauma during tree felling. Fungal keratitis was diagnosed using a confocal microscope on day 1, and L. theobromae was confirmed from the culture. He was given oral voriconazole, topical natamycin, and topical and intracameral amphotericin B. The patient's condition improved after the initial treatment. However, there was a slow progression to descemetocele formation and impending perforation due to corneal melting. Penetrating keratoplasty was performed at 8 weeks after presentation. Final visual recovery was good with no recurrence of infection. The cornea remained clear. Conclusions: We report the first case of L. theobromae keratitis in Hong Kong, and it is the only case so far that involved the use of oral voriconazole in the combination therapy. Early recognition with the aid of confocal microscopy allowed the early start of treatment. The use of newer antifungal voriconazole topically and orally combined with topical amphotericin B appeared to be useful in the eradi-Case Li et al.: Successful Treatment of Lasiodiplodia theobromae Keratitis -Assessing the Role of Voriconazole 180 cation of the fungus and prevention of recurrence. Intracameral antifungals might have improved the clinical management.
Background
Lasiodiplodia theobromae is a dematiaceous fungus belonging to the subphylum Pezizomycotina of Ascomycota. It is a common plant pathogen causing rot in fruits and plants, mainly in tropical regions [1] . Human infection is extremely rare. Only around 50 cases of L. theobromae keratitis have been reported [2] .The keratitis can be serious and rapidly progressive with a high chance of corneal perforation, leading to endophthalmitis and panophthalmitis. Management is often difficult as the keratitis shows variable response to antifungals, and there are limited publications for reference. We are reporting the management of the first case in Hong Kong.
Case Report
A 43-year-old Chinese male construction-site worker presented with acute-onset left eye pain and blurring of vision, which had lasted for 4 days. He had been cutting trees and then rubbed his eye 1 week before the pain started. The patient had a history of diabetes mellitus. Initially, he consulted a private ophthalmologist and was treated with topical dexamethasone and neomycin for 4 days. Unfortunately, his left eye condition worsened. At presentation, his visual acuity was hand movement. Slit-lamp examination showed a left eye stromal infiltrate of 3 mm in diameter with feathery edges and an overlying epithelial defect of the same size ( fig. 1 ). Confocal microscopy showed fungal hyphae in the superficial and mid-stroma ( fig. 2 ).
The patient was treated empirically as fungal keratitis with topical 5% natamycin, moxifloxacin eye drops hourly, and oral itraconazole 200 mg daily.
Gram staining showed fungal elements. Culture using Sabouraud glucose neopeptone agar yielded L. theobromae 10 days after initial presentation. The clinical condition was static without obvious improvement. His treatment was switched to oral voriconazole 200 mg four times per day. Topical amphotericin B 0.15% hourly was added, and one injection of intracameral amphotericin B (7.5 µg/0.1 ml) was given. The keratitis showed improvement with decreased infiltrate, and the lesion size reduced to 2 mm. The topical amphotericin B and natamycin were tapered to every 2 h at 5 weeks after presentation.
However, at 6 weeks after presentation, clinical deterioration was noted with new-onset trace hypopyon. Topical amphotericin B was increased to 0.25% hourly, and oral voriconazole was continued. A second intracameral amphotericin B injection (7.5 µg/0.1 ml) was given.
At 7 weeks after initial presentation, the hypopyon subsided. The infiltrate reduced in size and became less intense. However, there was a small descemetocele at the periphery of the lesion, and a shallow anterior chamber was noted. Penetrating keratoplasty was performed, and intracameral voriconazole (50 µg/0.1 ml) was given at the end of the operation.
Postoperatively, topical steroid was withheld for 2 weeks, and topical 1% voriconazole was given hourly with slow tapering over a span of 3 months. Voriconazole 200 mg twice daily was also given orally after the operation for 3 weeks. At 15 months of follow-up, visual acuity was 6/30, and the cornea graft was clear with a posterior subcapsular cataract ( fig. 3 ).
The histology report showed that no fungal elements were found on the corneal button using Grocott stain and Masson's trichome stain.
Discussion
L. theobromae keratitis is rare. Only a few case reports have given details of treatments and outcomes. Clinical response from medical therapy alone has been reported in 3 cases with the use of topical natamycin alone [3] , and in 1 case combined with topical amphotericin B [4] . Treatment outcomes using azoles were poor, with disease progression to endophthalmitis and panophthalmitis [5] [6] [7] [8] . Surgical treatment by keratoplasty was often required [2, 8] . However, all cases were complicated by recurrence of infection or graft failure. Except in some mild cases [3, 4] , the final visual outcomes were generally poor.
The poor outcomes could be explained by the virulence of the fungus. L. theobromae replicates rapidly and is capable of producing a 90-mm colony in 1 week in vitro [6] . It has been postulated that the fungus can secrete collagenases, which lead to corneal melting. In addition, ocular isolates of L. theobromae have been shown to be resistant to many antifungals, such as miconazole, ketoconazole, itraconazole, econazole, and natamycin in vitro. In vitro activity was only shown in voriconazole (1 µg/ml) and amphotericin B (4 µg/ml) [2] .
Voriconazole is a new-generation triazole with fungicidal in vitro activity against L. theobromae. It has good ocular penetration and a low minimum inhibitory concentration (1 µg/ ml). The therapeutic aqueous drug level can be achieved at a dosage of 200 mg twice daily orally or topical 1% hourly. [9] Use of voriconazole has only been reported in 3 cases. All 3 cases showed a poor response to topical voriconazole, with 2 cases requiring keratoplasty and 1 case requiring repeated injections of intracameral voriconazole [2, 8] .
The case reported herein is the first case involving the use of oral voriconazole early in the management. Although keratoplasty was required, the combined use of topical amphotericin B, natamycin, and oral voriconazole was able to eradicate the fungus, which was proved by the absence of fungal elements in the histopathology of the corneal button. The sterilization of keratitis before cornea transplant decreases the chance of recurrent infection and graft failure. In addition, steroid eye drops were withheld for 2 weeks after the operation, and the use of postoperative topical and systemic voriconazole also helped to reduce the chance of recurrent infection.
Intracameral injection of amphotericin B was used instead of voriconazole because of the author's prior favorable experience with the use of this drug. In addition, the preparation of intracameral voriconzole was initially unavailable from our pharmacy.
Concerning the safety of intracameral injection of amphotericin B, published case series involving the use of the drug at concentrations of 5-10 µg in 0.1 ml do not report any major complications such as corneal toxicity [10, 11] . A recent randomized controlled trial assessing the efficacy and safety of intracameral amphotericin B showed an increased incidence of cataract as the major complication and it was statistically insignificant [12] .
Intrastromal injection of antifungals was not considered in this case because of the presence of a small area of corneal thinning, which would carry a risk of corneal perforation.
This case highlights the importance of the use of confocal microscopy. Not only did it aid early diagnosis before culture results, it also facilitated assessment of the depth of involvement and monitoring of the progress of the disease. In addition, confocal microscopy could also aid the assessment of fungal clearance to determine the best timing to start steroid treatment after keratoplasty. 
